ABSTRACT
prominently dietary nutrients and microbial components. It functions as a secondary 27 "firewall" and protects the body from intestinal pathogens and other microbial products 1657 CE) and others demonstrated that blood is, in fact, not generated in the adult liver, 42 but continuously circulates in a stable volume through the systemic and pulmonary 43 vascular systems. However, the ancient concept that nutrients travel from the gut through 44 the portal vein to the liver where they are consumed for metabolic purposes has remained 45 remarkably intact in modern times. Harvey also described the essential elements of the 46 portal blood circulation as a parallel venous system that is fed by mesenteric arteries and 47 drains through the liver directly into the vena cava (13). It is now well established that the 48 liver receives approximately 70% of its blood supply from the portal vein, the direct 49 outflow of the intestine. Therefore, the liver is the first and principal organ outside the 50 intestine that is exposed to gut-derived products, i.e., ingested nutrients and the products 51 of bacterial metabolism.
53
The close functional and vascular association between gut and liver has been termed the 54 "gut-liver axis". This now fashionable term has been applied to many functional 55 connections between different organs and systems, such as the gut-brain axis, liver-lung 56 axis, hypothalamic-pituitary-adrenal axis, and so on, and could be readily expanded to all 57 organs, raising the question whether the underlying axis concepts are physiologically 58 meaningful or simply used to elevate the importance of any particular observation. (Fig. 2) . LPS, the best-studied Role of the liver in controlling intestinal microbes 262 As the "distal" organ in the gut-liver axis, the liver receives microbial input from the 263 intestine. However, the liver also exerts influence over intestinal microbes, 264 commensurate with the two-way communication that is implied by the axis concept. 
